SUMMARY In a review of twelve cases of Friedreich's ataxia, the important criteria for early diagnosis were identified. Clinical signs included absent tendon reflexes, ataxic gait, and a positive Romberg test. Nerve conduction velocities showed absent or severely slowed sensory conduction, with normal motor conduction. In addition, echocardiographic changes of symmetrical hypertrophic cardiomyopathy were found.
The original description of Friedreich's ataxia1-3 was of a familial progressive ataxia, with onset around puberty, loss of tendon reflexes, loss of posterior column sensation, and later cardiomyopathy. In the past considerable confusion arose over a number of conditions with clinical features overlapping Friedreich's ataxia, including the Charcot-Marie-Tooth,'7 5 Roussey-Levy,6 and Dejerine-Sottas7 syndromes. The introduction of electro-physiological techniques led to Dyck's classification (based on nerve conduction velocity) of 'hereditary motor and sensory neuropathies' (HMSN),8 but although this has led to some resolution of diagnostic problems, confusion has continued and our aim was to elucidate the diagnostic features of Friedreich's ataxia.
Friedreich's ataxia has been widely studied in adults during the past 20 years. The Quebec cooperative study, in a clinical review of 50 cases, produced a number of specific criteria they considered essential for diagnosis. Clinical neurology. Table 2 shows that all the children had absent tendon reflexes in the legs, ataxic gait, finger-nose and heel-toe incoordination, and a positive Romberg test. Generalised lower limb weakness and wasting was common (11 of 12 range. Sensory conduction was absent in 10, and severely reduced in one (case 40). Electromyography was undertaken in six patients-five were normal and one showed mild neuropathic changes.
Cardiac findings. At clinical examination 9 children had abnormal signs, 7 with systolic murmurs and two with a jerky upstroke in the pulse (Table 3) . Ten of 12 children had abnormal electrocardiograms (ECG). (Table 4 ). Five had evidence of ventricular hypertrophy and 6 had T wave changes, mainly in the infero-lateral leads. All 12 children had an abnormal echocardiograph (ECHO). When the predicted values for age and weight were taken into account the ECHO showed a statistically significant difference from that of normal controls. The abnormality seen was symmetrical, concentric, hypertrophic cardiomyopathy.
Skeletal problems. Pes cavus deformity was common (10 of 12 cases), but was not enough alone to produce abnormal gait, and in only one child was it severe. Early cases had little or no foot deformity (Table 2) . Scoliosis was uncommon, with only 4 of 12 children affected, of whom three required bracing. 
Genetics

Discussion
This report highlights the diagnostic criteria which, in childhood, will lead to an early and accurate diagnosis of Friedreich's ataxia. The varied initial diagnoses and the delay in reaching a final diagnosis reflect the lack of knowledge and published reports on Friedreich's ataxia in children. It is common for these cases to present to orthopaedic surgeons. The early age of onset means that this diagnosis should be considered in the preschool and primary school aged child who develops gait abnormalities.
Our report includes 8 of 12 children seen within four years of the onset of symptoms, and is probably a true reflection of early clinical signs. The clinical signs agree with those of Hardinglo-absent tendon reflexes, ataxic gait, and incoordinate movementsbut we also found a positive Romberg test in all cases. In addition, the children had a strikingly similar appearance with generalised wasting of muscle bulk. The Quebec criteria for diagnosis9
would not be met in this series, and if followed strictly, would have led to considerable delay in diagnosis. In particular, loss of vibration and joint position sense was not noticeable and extensor plantar responses were often absent. Progression of symptoms was not continuous, some children had periods as long as a year with little clinical change. The presence of brisk reflexes should exclude the diagnosis of Friedreich's ataxia. There are several recessive conditions which mimick Friedreich's ataxia and in which brisk reflexes are present. 1921
Nerve conduction studies (both motor and sensory) are essential to make a diagnosis of Friedreich's ataxia. Our findings confirm the previous reports of severely slowed or absent sensory conduction with normal motor conduction velocity. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Where nerve conduction studies are normal, but clinical signs strongly suggest a diagnosis of Friedreich's ataxia, spinal evoked responses may be helpful. 10 ECHO changes have not been reported in a large group of children before. The detailed changes will be published separately, but it is highly significant that all typical cases of Friedreich 
